Epigenetic modifications in mouse cerebellar Purkinje cells: effects of aging, caloric restriction, and overexpression of superoxide dismutase 1 on 5-methylcytosine and 5-hydroxymethylcytosine.
The aim of the present study was to assess alterations in DNA methylation and hydroxymethylation during aging in cerebellar Purkinje cells and to determine the effects of putatively preventative measures to such age-related changes. Using immunohistochemical techniques, 5-methylcytosine (5-mC) and 5-hydroxymethylcytosine (5-hmC) immunoreactivity in cerebellar Purkinje cells of 12-month- and 24-month-old mice was interrogated. Additionally, the modulatory effects of caloric restriction (CR) and normal human Cu/Zn super oxide dismutase 1 overexpression on these changes were assessed. We show that aging is associated with an increase of 5-mC and 5-hmC immunoreactivity in mouse cerebellar Purkinje cells. These age-related increases were mitigated by CR but not super oxide dismutase 1 overexpression. Additionally, the ratio between 5-mC and 5-hmC decreased with age and CR treatment, suggesting that CR has a stronger effect on DNA methylation than DNA hydroxymethylation. These findings enforce the notion that aging is closely connected to marked epigenetic changes, affecting multiple brain regions, and that CR is an effective means to prevent or counteract deleterious age-related epigenetic alterations.